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ABSTRACT 
 
An Analysis of the Efficacy and Treatment Trajectory of the START Social Skills Group for 
Adolescents with Autism Spectrum Disorder 
 
by 
 
Amber R. Miller 
 
Adolescence can be a time of new and complex social challenges and individuals 
with Autism Spectrum Disorder (ASD) are in need of evidence-based interventions to 
bolster their social skills during this critical developmental period.  While a number of social 
skill group interventions have been developed, many of these are in need of further research 
evidence of their effectiveness.  A literature review was conducted and identified a number 
of strengths and weaknesses in the currently available interventions.  The START group was 
designed to incorporate those strengths and improve upon those weaknesses.  A previous 
pilot study of the START group indicated that it may be an effective intervention for this 
population.  The current study expanded on this pilot study and investigated several 
important questions about the START group, including its effectiveness when compared to a 
waitlist control group and the trajectories of improvement of participants.  Nineteen 
adolescents with ASD participated, and a number of outcome measures were utilized to 
examine social change, including parent report measures, participant self-report measures, 
behavioral observations, and subjective ratings.  The analysis comparing the treatment and 
control groups resulted in large effect sizes on both the primary parent and participant 
vii 
 
measures.  Other measures also exhibited small to large effect sizes.  These results were not 
found to be statistically significant, which may be attributed to the small sample size.  
However, the relatively large effect sizes found indicate the clinical and social significance 
of this intervention.  The analysis of the treatment trajectories of participants indicated that 
most of the outcome measures exhibited statistically significant improvement after only ten 
weeks of intervention.  After this initial gain, the primary parent report measure continued to 
exhibit statistically significant improvement throughout the duration of the treatment.  Other 
measures indicated positive but non-significant trends toward continued improvement.  
Possible explanations for this treatment trajectory are discussed.  The clinical implications of 
these findings are explored, as are future research directions. 
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Introduction 
Autism Spectrum Disorder (ASD) is a pervasive neurodevelopmental disorder 
characterized by delays or deficits in two core areas: social communication and restricted 
interests/repetitive behaviors (American Psychiatric Association, 2013).  The prevalence of 
ASD has been rising in recent decades and is currently being estimated at 1 in every 68 
children (CDC, 2014). 
The ever-increasing rates of ASD have led to a great demand for treatments, and the 
past several decades have seen an explosion of new intervention strategies (Simpson et al., 
2005), one of which is social skills training.  Social skills intervention is clearly imperative 
to address the core area of socialization difficulties in individuals with ASD.  Not 
surprisingly, social skills interventions have increased in popularity and research has shown 
that these types of interventions have emerging empirical evidence for their effectiveness 
(National Autism Center, 2009).  Many of these social skills interventions have been held in 
group formats, as this type of setting may be an ideal way to give individuals the opportunity 
to practice newly learned skills with their peers (Barry et al., 2003).  
However, there is limited research available on the effectiveness of these types of 
interventions for adolescents.  Research has tended to focus primarily on early intervention 
and has largely ignored the adolescent population until recently (Williams-White, Koenig, & 
Scahill, 2007).  While early intervention is critical, we are now faced with a large number of 
teens who are still in need of services.  In particular, higher-functioning adolescents with 
ASD are especially susceptible to the dearth of available intervention services (Williams-
White, Koenig, & Scahill, 2007).  These types of children tend to “fall through the cracks” 
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because their relatively mild symptoms are overlooked in favor of treating the more 
impaired children with autism. 
Adolescents with ASD  
Research on the developmental progression of individuals with ASD has found that 
they continue to exhibit difficulties with social interactions and engagement through 
adolescence.  Sigman and Ruskin (1999) even go so far as to assert that individuals with 
ASD will likely be as severely affected by the core symptoms of autism in adolescence as in 
early childhood.  Recently, Schall and McDonough (2010) summarized the literature on the 
characteristics of adolescents with ASD and noted that while adolescents with ASD 
generally show improvements in communication, they continue to exhibit distinct 
impairment in social communication.  Clearly, intervention is not something that can be 
terminated after childhood, but is indicated throughout adolescence.  Seltzer and colleagues 
(2003) studied a large group of adolescents and adults with ASD and found that, while 
significant improvements occurred in several domains over time, the two areas showing the 
least improvement with age were the presence of friendships and the presence of 
circumscribed interests.  All of this research points to enduring impairments that are not 
resolved prior to adolescence. 
 In addition to the enduring difficulties experienced by individuals with ASD, several 
new challenges are presented as they enter adolescence.  One new challenge is exposure to 
increasingly complex social situations (Green, Gilchrist, Burton, & Cox, 2000).  As children 
mature, their friendships tend to become more verbally-based, clearly something with which 
individuals with ASD struggle.  Adolescents also begin to experience greater independence 
from their parents and venture into the new social territories of dating and employment.  
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Each of these domains presents potential new difficulties for adolescents with ASD, and 
intervention at this stage is imperative to improve chances at success in these areas.  
Social Skills Groups for Adolescents with ASD 
Research on social skills interventions has dramatically increased in the past two 
decades and “tentative” support has been established for the effectiveness of these 
interventions in group formats (Reichow & Volkmar, 2010).  In recent years many new 
social skills groups have been developed by researchers across the US (and the world), but 
many of these studies have focused on providing services to school-aged children with ASD.  
While social skills groups for this age range are considered an established evidence based 
practice (Reichow & Volkmar, 2010), group treatments for adolescents lag behind in terms 
of their empirical support.  
  A review of the literature identified 44 articles that directly targeted social skills in 
adolescents with ASD in a group format*.  While each identified treatment utilized a group 
format, there was significant heterogeneity among the implemented procedures and 
evaluative methods.  A number of dimensions served as a means for distinguishing between 
identified group interventions, including theoretical basis, delivery format, specifically 
targeted skills, treatment individualization/customization, generalization and maintenance 
considerations, duration and intensity of treatment, participants per group, inclusion of 
typically developing peers, the cognitive range of the participants, and intervention context.  
In addition, differences were noted in the study designs and the methods of assessing change 
presented in the articles.  Each of these important domains is addressed below and ultimately 
                                                 
* The information contained in this review is also represented in a recently published article 
in the Review Journal of Autism and Developmental Disabilities (Miller, Vernon, Wu, & 
Russo, 2014). 
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influenced both the development of a new adolescent social skills group as well as the 
methods used to evaluate it in the current research study. 
Study designs.  The reviewed investigations varied considerably with regard to 
research designs.  While single-case designs are frequently used in autism research, only a 
handful of investigations (e.g. Dotson, Leaf, Sheldon, & Sherman, 2010; Mitchell, Regehr, 
Reaume, & Feldman, 2010; Webb, Miller, Pierce, Strawser, & Jones, 2004) used this type of 
design, which may be attributed to difficulties adopting single-case methods to a group 
intervention context.  Some articles assessed program feasibility characteristics, such as 
fidelity and consumer satisfaction (e.g. White, Albano, et al., 2010), while others used 
qualitative methods, such as categorizing participant and parent responses to socially 
relevant inquiries and questionnaires (Fullerton & Coyne, 1999; Rose & Anketell, 2009).  A 
large proportion of studies (39%) used a pre-post design to assess treatment effects without a 
specified control group (e.g. Herbrecht et al., 2009; MacKay, Knott, & Dunlop, 2007; 
Stichter et al., 2010; Tse, Strulovitch, Tagalakis, Meng, & Fombonne, 2007).  In contrast, a 
very small number (6 of the 44) used a randomized controlled trial (RCT; Laugeson, 
Frankel, Gantman, Dillon, & Mogil, 2012; Laugeson, Frankel, Mogil, & Dillon, 2009; 
White et al., 2013) to evaluate treatment effects.  Many researchers who opted to study 
efficacy using uncontrolled or quasi-controlled methods indicated their intention of 
implementing an RCT after the establishment of initial efficacy and feasibility, following 
NIMH current research evaluation recommendations (Smith et al., 2007).  Additional 
implementations of carefully controlled RCTs will likely be required in the future to provide 
clearer evidence of treatment acceptability and effectiveness.  
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Setting.  Many of the studies examined in this review took place in clinic settings 
(63%), often associated with large research universities.  However, some of the described 
investigations evaluated adolescent social skills groups in school settings (Minihan, 
Kinsella, & Honan, 2011; Williams, 1989) and other settings, such as on horseback 
(Gabriels et al., 2012), at a musical theater company (Corbett et al., 2011), in computer 
workshops (Wright et al., 2011), and in summer camps (Lopata, Thomeer, Volker, Nida, & 
Lee, 2008).  While most studies reviewed took place in the United States, several were 
conducted in other countries, such as Germany (Herbrecht et al., 2009), Scotland (MacKay 
et al., 2007), Ireland (Minihan et al., 2011; Rose & Anketell, 2009), Italy (Valenti, Cerbo, 
Masedu, De Caris, & Sorge, 2010), and South Korea (Shin, Koh, & Yeo, 2012).  
Number of participants per group.  There is an established trend of including 
groups of 4 to 6 participants within a given social skills group paradigm.  While not all 
publications reviewed noted the exact number of participants within each individual group, 
most fell within this range.  This number of participants may be perceived as the ideal 
balance of group camaraderie and ample opportunities for individual attention, but no 
studies to date have evaluated the effect of participant numbers on treatment effectiveness.  
The PEERS group falls on the higher end of the range with eight to ten participants 
in each group (Laugeson et al., 2009).  The PEERS intervention yielded significant 
treatment gains immediately following intervention as well as during a 14-week follow-up 
assessment.  These findings suggest that while groups of 4 to 6 participants seem to be 
favored among researchers, it is possible to deliver group interventions to larger numbers of 
adolescents.  However, another factor to consider during group size determinations may be 
the teaching strategy that will be employed.  Specifically, didactic lessons may be easier to 
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scale up for larger groups.  Other groups that focus primarily on experiential or activity-
based strategies may find that smaller groups allow participants more opportunities for 
practice and feedback on their use of targeted skills. 
Cognitive level of participants.  All of the articles reviewed described interventions 
to treat individuals with ASD without intellectual disability.  Most studies required a full-
scale IQ of 70 or greater for inclusion in the intervention.  Only one study reported a slightly 
lower threshold, with IQs of greater than 50 required, but all participants were still described 
as “high-functioning” (Mesibov, 1984).  Herbrect et al. (2009) examined the relationship 
between a participant’s IQ and response to a group social skills intervention and 
unsurprisingly found that higher IQ and language ability predicted better response to 
treatment.  It seems that a specific threshold of intellectual capacity is necessary to optimally 
benefit from the types of group interventions reviewed, but adaptations for those with more 
limited intellectual functioning should be considered and tested in the future. 
Theoretical basis.  While many social skills group were guided by applied behavior 
analysis (ABA) principles—reinforcement, shaping, and scaffolding of skills (e.g. Dotson et 
al., 2010; Stichter, Herzog, O'Connor, & Schmidt, 2012; White, Albano, et al., 2010), and 
some were explicitly behaviorally-based (Mitchell et al., 2010), many group interventions 
were also informed by other theories.  For example, several existing groups were self-
described as using cognitive behavioral principles (e.g. White et al., 2013), while others 
were based on theory of mind (Ozonoff & Miller, 1995) or psychodynamic perspectives 
(Tyminski & Moore, 2008).  However, the majority of social skills group interventions are 
based in behavioral and cognitive-behavioral principles. 
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Delivery formats.  The format of intervention delivery varied significantly among 
identified studies.  Some studies, such as Dotson et al.’s (2010) teaching interaction 
procedure, adhered to a set didactic lesson plan, whereas others, such as the group work 
intervention used by MacKay et al. (2007), use a more activity-based approach.  Many 
groups use a combination of these strategies.  For example, Stichter et al. (2010) developed 
and implemented the Social Competence Intervention (SCI), which addressed social skills 
through didactics, discussion, modeling, and both structured and naturalistic practice 
opportunities. 
Other teaching strategies used in various groups include modeling (e.g. Laugeson et 
al., 2012), role plays (e.g. Tse, Strulovitch, Tagalakis, Meng, & Fombonne, 2007), rehearsal 
opportunities (e.g. Minihan et al., 2011), group discussion (e.g. MacKay et al., 2007), video-
feedback (Ozonoff & Miller, 1995), Social Stories (Broderick, Caswell, Gregory, Marzolini, 
& Wilson, 2002), incentive systems (Mitchell et al., 2010), review of videotaped 
conversations (Fullerton & Coyne, 1999), visually presented information (Fullerton & 
Coyne, 1999), interpersonal therapy (Mishna & Muskat, 1998), and even art therapy (Epp, 
2008) and music therapy (Hillier, Greher, Poto, & Dougherty, 2012). Of this multitude of 
teaching strategies, role-play activities were used most frequently and were identified by one 
researcher as the “most important technique” employed within the intervention paradigm 
(Mesibov, 1984, p.400). 
Only one study compared two different delivery formats: one intended to address 
social knowledge deficits (Skillstreaming) and the other intended to address social 
performance deficits (Sociodramatic Affective Relational Intervention; Lerner & Mikami, 
2012).  The authors found that both interventions resulted in improvements in clinician-rated 
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socials skills and reciprocated friendship nominations, but in different ways.  The results 
indicated that participants in the social performance intervention rapidly established 
friendships within the group, whereas participants in the social knowledge intervention 
gradually formed these friendships.  However, at the conclusion of this brief (4 week) 
intervention, both groups showed equivalent gains in social skills and friendships, 
suggesting that interventions targeting social knowledge or social performance may have 
comparable effects on ultimate social competence.  Many researchers appear to believe that 
both methods are useful, as many social skills groups incorporate both didactic and practice 
opportunities.  
Intervention duration and intensity.  Research has not reached consensus on the 
amount and intensity of treatment necessary to obtain clinically significant skill gains, as 
multiple factors affect intervention efficacy.  However, almost half of the investigations 
identified by this review (46%) described groups that held weekly sessions for 
approximately 10 – 16 weeks, with each session lasting approximately 40 minutes to 2 hours 
(e.g. Laugeson et al., 2012; McMahon, Vismara, & Solomon, 2013; Stichter et al., 2012).  
Investigations examining short-term social skills interventions (<10 weekly sessions) 
have yielded limited evidence of effectiveness.  One study examining two different social 
skills group interventions found statistically significant results (based on unblinded 
interventionist ratings on the SSRS-Teacher Survey) after 90 minutes of treatment every 
week for four weeks (Lerner & Mikami, 2012).  However, the researchers acknowledged the 
inherent limitations of such unblinded measures and noted that the skill growth observed by 
the treatment providers was not reported by parents on the SSRS-Parent Survey, thus 
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concluding that interventions of longer duration were likely necessary to produce 
generalized gains.  
Similarly, Rose and Anketell (2009) reported on a pilot social skills intervention that 
was delivered through one hour weekly sessions over 5 weeks.  Preliminary qualitative 
information about the usefulness of the intervention was gathered using non-standardized 
parent questionnaires, but no standardized data was collected to support the efficacy of the 
intervention.  These researchers concluded that ongoing research was likely needed to 
support the use of this brief intervention.  Likewise, an 8-week intervention conducted by 
Barnhill, Tapscott Cook, Tebbenkamp, and Smith Myles (2002) resulted in parent and 
participant endorsements of new friendships among group members, but no statistically 
significant results on standardized measures of emotion recognition or paralanguage skills. 
Studies with longer-term implementation (>10 weekly sessions) were associated with 
a greater likelihood of significant treatment gains.  For example, a 12 -week intervention 
adapted from the Skillstreaming curriculum resulted in significant outcomes with moderate 
effect sizes (Tse et al., 2007).  Similarly, the PEERS curriculum has strong evidence of 
treatment effectiveness after 12-14 sessions (Laugeson et al., 2009; Laugeson et al., 2012).  
Many other interventions of this length or longer periods have also found similarly positive 
results (e.g. Minihan et al., 2011; Mitchell et al., 2010; Stichter et al., 2012).  The available 
evidence seems to indicate that several months of weekly group intervention may serve as a 
minimum threshold to reliably improve participants’ levels of social competence. 
An intensive social skills curriculum was noted in a summer program implemented 
by Lopata et al. (2008).  Lopata’s summer treatment program took place for 6 hours per day, 
five days per week over 6 weeks, resulting in a total intervention duration of 180 hours, 
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much higher than any other studies reported.  Moderately large effect sizes were reported on 
both parent and staff ratings (up to d = 0.59) after intervention.  While these data are very 
encouraging, there were noted limitations regarding the lack of blind raters or a no-treatment 
comparison group. 
As an alternative to a set number of group sessions, Tyminski and Moore (2008) 
implemented a group intervention during which students “graduated” at different rates 
depending on individual progress.  The length of intervention ranged from 4 months to 3 
years, with an average duration of 14 months.  The results of the study indicated that length 
of intervention had no impact on outcomes, suggesting that the majority of improvement 
likely occurred early on in treatment.  Further assessment of this hypothesis is warranted and 
studies that examine dosage effects may shed some light on the optimal balance of 
efficiency and effectiveness in the use of this treatment modality.  
Individualization/Customization.  While most studies reviewed remained limited 
to the group curriculum, a large proportion of the included studies (41%) identified 
individual target skills for participants and incorporated these into treatment.  For example, 
Mitchell et al. (2010) identified three to five individual target skills for each participant 
based on their parent’s responses to the Social Skills Rating System (SSRS; Gresham & 
Elliott, 1990) with corroboration from direct behavioral observations.  These skills were 
then embedded into the pre-determined curriculum. 
As an alternative means of curriculum adaptation, Minihan, Kinsella, and Honan 
(2011) described an intervention in which the content of group lessons were dictated by 
parental responses to the Social Responsiveness Scale (SRS; Constantino & Gruber, 2005).  
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Based on the SRS, a list of the high priority skills for each participant was combined and 
used to develop the corresponding group curriculum. 
White et al. (2010) used both (a) individual treatment plans and (b) customized 
group modules.  Fifteen modules were available to each group, but the thirteen identified as 
most applicable in a particular intervention cycle were selected to tailor the content of the 
group sessions to the specific needs of participants.  The researchers identified this strategy 
as a method to adhere to a manual-based intervention while retaining sufficient flexibility to 
meet the specific needs of each individual.  
Lopata et al. (2008) also described the selection of three or four unique target skills 
for each child, unrelated to the group curriculum.  While all participants in this study 
received feedback on their target skills, those that were randomized to a response-cost 
condition earned and lost points based on the use of these specific skills.  These points were 
individually redeemed for edible reinforcers and summed across group members to earn 
larger incentives (e.g. field trips).  These investigators found no significant difference 
between feedback conditions, but found an overall positive effect for the general 
intervention package.  It is conceivable that individual target behaviors are useful during 
group interventions, but that the way in which participants receive feedback on these target 
behaviors is less important.  
Interestingly, one of the first published articles on group social skills intervention 
(Mesibov, 1984) employed an individualized component.  This intervention consisted of 
weekly 60 minute group meetings that were preceded by 30 minute individual meetings for 
each client, allowing for one-on-one teaching to be paired with group practice.  A growing 
number of empirical investigations are incorporating individualization components into their 
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curriculum, which may indicate that there is a unique therapeutic benefit to customizing 
procedures when working with a diverse range of participants. 
Inclusion of typically developing peers.  Peer–mediated interventions have gained 
popularity in recent years, with some researchers actively incorporating typical peers into 
adolescent social skills groups.  While no reviewed investigations reported the inclusion of 
typically developing peers prior to 2004, a number of more recent studies have reported use 
of this technology (starting with Carter et al., 2004).  The majority of the groups identified 
by this review remain populated solely by teenagers with ASD.  However, roughly a third 
(30%) also included typically developing peers.  Some, like the Multimodal Anxiety and 
Social Skills Intervention (MASSI; White et al., 2013) and the consultation model 
implemented by Minihan, Kinsella, and Honan (2011), have successfully included typically 
developing peers with promising results.  When peers are involved in group interventions, 
they are typically trained beforehand and then participate in the groups as social models—
providing opportunities for social interaction and peer feedback.  Occasionally, peers have 
been incorporated in different ways.  For example, Broderick et al. (2002) described a pilot 
project in which adolescents concurrently attended a social skills group and a local youth 
club as a supplemental experience.  While no peer models were included in the intervention 
group itself, every client had weekly scheduled interactions with typical peers during their 
youth club attendance.  Preliminary data reflected possible gains in self-esteem among 
participants with ASD. 
Target skills.  The identified empirical studies also varied with regard to specific 
skills targeted by the intervention.  Most of these investigations targeted global social 
competence, but some focus on a specific area, such as social cognition (Stichter et al., 
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2012), theory of mind skills (Ozonoff & Miller, 1995), conversational skills (Dotson et al., 
2010), emotional expressiveness (Tyminski & Moore, 2008), social and emotional 
perspective taking (MacKay et al., 2007), understanding non-verbal communication 
(Barnhill et al., 2002), and self-determination (Fullerton & Coyne, 1999).  More than a few 
studies specifically targeted anxiety symptoms in conjunction with social skills (e.g. White 
et al., 2013).  
Dependent variables of social change.  The intervention approaches covered in this 
review used a wide variety of dependent/outcome measures to assess the extent to which 
social improvements had indeed occurred.  Most studies (73%) used parent report 
questionnaires as an outcome measure.  Parent measures that were most frequently used 
included the Social Skills Rating System (SSRS) and the Social Responsiveness Scale 
(SRS).  In addition, some studies used adolescent report questionnaires and/or direct 
assessments, such as the Diagnostic Analysis of Nonverbal Accuracy (DANVA2).  
Interestingly, one study compared responses between parents and participants and found that 
while participants consistently rated their social skills/competence higher that their parents 
rated them (both before and after intervention), there was a significant positive correlation 
between the parent and participant ratings (MacKay et al., 2007).  This suggests that 
participant self-report scores may be elevated but generally follow the same intervention 
trends as corresponding parent ratings.  In contrast, however, Tse et al. (2007) found that 
adolescents reported greater improvements following a group intervention than their parents.  
Due to these conflicting results, it may be beneficial to continue examining social skill 
endorsement discrepancies that exist between parent and child.  
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In addition to parent and adolescent questionnaires, some studies examined results 
from interventionist ratings (which may be prone to biased endorsements) and teacher 
ratings (which have poor return rates).  A few articles reported the use of ratings by blinded 
clinicians (e.g. Herbrecht et al., 2009; White et al., 2013), which represents one of the most 
rigorous forms of evaluation, as they are completed by experts unaware of the treatment 
status of participants.  
A few studies examined direct, observable data from participants.  McMahon, 
Vismara, and Solomon (2013) examined behavioral data from the group sessions 
themselves, documenting increases in the number of responding vocalizations made by 
group members.  Similarly, Mitchell et al. (2010) conducted behavioral probes during 
training sessions and observed increases in the participants’ target skills, which included 
operationally defined introductions, initiated conversations, problem-solving skills, and 
group joining skills.  As a limitation, most of the studies that examined behavioral data 
collected it solely during the social skill group sessions.  For example, Dotson et al. (2010) 
measured behavioral change during group sessions and also collected generalization data 
during these group sessions (i.e. participants participated in brief side conversations with a 
typical peer who was also involved in the weekly group).  
One study was identified that collected behavioral social data outside of the group 
sessions.  Mitchell et al. (2010) gathered generalization data by creating natural 
opportunities for social probes in alternative locations within the same building, with people 
who were unrelated to the participant or the study.  While this represents progress in the 
objective behavioral measurement of generalization, there is substantial room for 
improvement.  In the future, researchers may increasingly consider using behaviorally-based 
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social probes conducted more distally from the site of intervention and importantly, use of 
interaction partners who are unknown to participants and of a similar age.  
Generalization and maintenance techniques.  While most of the identified studies 
primarily focused on immediate treatment effects, more recent investigations have also 
attended to generalization and maintenance considerations.  Assessing whether skills gains 
are (a) appropriately generalizing to other settings and (b) maintaining beyond the duration 
of treatment are arguably the most important considerations in any intervention research 
(Stokes and Baer, 1977).  Specific techniques have been incorporated into existing projects 
to promote generalization and maintenance.  For example, many interventions include 
follow-up homework assignments (e.g. McMahon at al., 2013).  While homework 
assignments vary between interventions, they generally involve in-home or community 
practice of the skill(s) addressed in the group session.  Some studies required comprehensive 
homework assignments consisting of both (a) skill practice guidelines and (b) written 
responses to socially relevant questions (Mitchell et al., 2010).  In addition, these researchers 
implemented an incentive system to encourage consistent homework completion.  
Homework assignments have been described as “key” to obtaining generalization of skills 
by Frankel et al. (2010), as they encourage application of core socialization techniques 
outside of the time-limited context of each group session.  
Another strategy intended to promote generalization and maintenance of skills is the 
inclusion of a parent component.  Parents who are either directly involved in the treatment 
or informed about the skills being targeted may be in a better position to assist their child in 
accurate use of these skills outside of the group, thereby leading to widespread, generalized 
use.  Laugeson et al. (2009; 2012) evaluated the Program for the Education and Enrichment 
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of Relational Skills (PEERS) program, which included both homework and parent 
components.  Specifically, a concurrent parent group is conducted alongside the adolescent 
group, in which parents are provided with education and information about the same skill 
curriculum as their children.  These studies found significant changes to social functioning 
that maintained after treatment.  Generalization measures (completed by teachers) were also 
significant 14 weeks after intervention, providing evidence of both generalization and 
maintenance of the skills learned during the initial PEERS intervention.  
Other researchers have incorporated parents into the treatment in different ways.  For 
example, Mitchell et al. (2010) conducted parent education sessions every three weeks of 
their 12-week adolescent group intervention.  These parent-oriented sessions consisted of 
psychoeducation, instruction of pragmatic strategies to enhance and generalize their child’s 
target social skills, and review of video recordings from the group sessions to illustrate 
behavioral strategies to use at home.  In another study, parents met with the group leaders 
three times over the course of the 11-month intervention to exchange information related to 
intervention progress and current difficulties (Herbrecht et al., 2009).  Several articles 
indicated the need to increase parent participation within the intervention process, with 
several proposing future inclusion of parent training components (e.g. Corbett et al., 2011; 
Tse et al., 2007). 
In addition to home practice and parent feedback meetings, MacKay et al. (2007) 
reported using community outings as a generalization technique.  These researchers 
suggested that outings provided participants with opportunities to practice their skills in a 
naturalistic setting, and they found statistically significant results on all outcomes measures.  
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Across multiple investigations, there is a growing consensus that the ultimate goal of 
treatment must focus on generalization considerations. 
Summary.  There is a rapidly growing evidence base for group interventions that 
promote social skills in adolescents with ASD.  While this population has historically 
received less research attention, the field has rapidly expanded in response to the critical 
socialization needs of these individuals.   
Findings from this review indicate several key themes and trends across social skills 
groups.  Most of the articles identified in this review evaluated program effectiveness using 
a pre-post design.  However, researchers appear to be transitioning from these preliminary 
feasibility studies to more rigorously controlled trials, with several RCTs having been 
conducted and published in recent years (e.g. Laugeson et al., 2012; Lerner & Mikami, 
2012; White et al., 2013).  With regard to treatment setting, most of the studies examined in 
this review took place in clinic settings, but a small number of studies suggest that social 
skills groups may be effective in school and community settings (e.g. Barnhill et al., 2002; 
Kempe & Tissot, 2012).  The majority of studies were conducted in the United States, but 
with growing number of articles describing international participants and projects (e.g. 
Herbrecht et al., 2009), which provide preliminary evidence for the generalizability of this 
form of intervention to a variety of cultures and contexts. 
Presently, no studies were identified that assessed the relative merit of smaller versus 
larger groups of participants.  However, smaller groups of 4 to 6 participants (e.g. Epp, 
2008; Stichter et al., 2010; White et al., 2013) appear to be the current preference, likely 
because they allow the researchers a logically manageable group, with the flexibility to 
conduct both experiential and practice-based techniques.  There is, however, evidence that 
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larger groups may be feasible, particularly when delivering didactic lessons (e.g. Laugeson 
et al. 2012).  In terms of participant characteristics, this review did not identify any studies 
that evaluated social skills group efficacy for individuals with co-occurring intellectual 
disability, and the findings from several studies seem indicative of certain cognitive pre-
requisites to adequately benefit from the described programs.  However, adaptations for 
individuals with more limited intellectual capacities will undoubtedly need empirical 
examination in the future. 
The majority of groups reviewed were theoretically based in broad behavioral or 
cognitive-behavioral principles (e.g. White et al., 2013), although a number of group 
interventions were based on theory of mind and other theoretical orientations (e.g. Begeer et 
al., 2010; Ozonoff & Miller, 1995).  While the various delivery formats implemented in 
each study initially appear to be very unique, most interventions include some combination 
of didactic teaching and experiential components (e.g. group discussion and/or rehearsal 
opportunities).  Role-plays were specifically identified as a common and useful treatment 
technique.  In terms of social competencies, most of the reviewed interventions targeted 
social skills comprehensively, while a smaller number of studies identified a more specific 
aspect of social competence, such as social cognition or non-verbal communication (e.g. 
Barnhill et al., 2002).  A number of studies targeted anxiety symptoms in addition to social 
skills (e.g. White et al., 2010; White et al., 2013), suggesting that the performance deficits 
associated with co-occurring anxiety symptoms are a core intervention consideration.  Mood 
symptoms, and specifically how these traits interact with social performance, must be 
considered when developing future interventions for adolescents on the spectrum.  
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Currently, social skills program treatment intensity ranges from 6 hours up to 180 
hours of total intervention, with the majority of programs taking place weekly for 10 – 16 
weeks.  The available evidence appears to indicate that several months of weekly group 
intervention is the minimum amount necessary to reliably improve participants’ social skills.  
Treatments of shorter duration yielded more limited evidence of social gains and 
generalization of these skills (e.g. Barnhill et al. 2002; Rose & Anketell, 2009), while 
treatments of a significantly longer duration do not yet use proper assessment methods 
and/or present compelling data to support prolonged participation in these programs (e.g. 
Tyminski & Moore, 2008).  A high priority for researchers should be to empirically examine 
the benefits of continued participation in groups beyond the typical 10 – 16 week range to 
determine whether ongoing participation leads to measurable social competence gains.  In 
addition, ensuring that the maximum amount of benefit is balanced with a high level of 
efficiency will be important, particularly given the current health care climate, which clearly 
calls for time-limited and low-cost treatment approaches.  For this reason, studies that 
examine dosage effects are in particular demand in order to guide our understanding of how 
much or how little treatment can provide that optimal balance between efficacy and 
efficiency. 
A trend toward providing a degree of programmatic flexibility and customization 
within the group curriculum was noted among many of the reviewed investigations.  
Individualization was achieved in a variety of ways, including treatment plans or target 
behaviors unique to each participant or customization of the broader group topics based on 
individual participant needs (e.g. Lopata et al., 2008; Minihan et al., 2010; Rose & Anketell, 
2009).  These modifications allow researchers and clinicians to a) target a large number of 
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participants through the use of a group intervention, and also b) address the areas of greatest 
need for each individual.  This blend of group and individual treatment optimizes the 
efficient delivery of services, and may become a strategy used more and more widely in the 
current era of managed health care restrictions.  
The use of generalization and maintenance techniques also differed between 
interventions.  Some common techniques included homework assignments and varying 
degrees of parental and peer involvement.  Of particular importance, an emerging trend was 
noted toward the incorporation of typically developing peers into the group interventions in 
recent years (e.g. Corbett et al., 2011; Dotson et al., 2010; Mackay et al., 2007).  Peer-
mediated treatment strategies appear to be growing in both popularity and associated 
research evidence, with this component increasingly changing the landscape of social skills 
groups.  Positive findings from these investigations indicate that researchers may wish to 
consider including typically developing peers as models and facilitators in group 
interventions, particularly given the growing evidence base for peer mediated interventions 
(Watkins et al., 2015; Zhang & Wheeler, 2011). 
Presently, the literature suggests that social skills group interventions can be 
effective.  Efficacy has been measured through a variety of means, most commonly through 
parent report measures (e.g. Gabriels et al., 2012; Shin et al., 2011; Valenti et al., 2010).  
Very few studies reported the use of rigorous measurement techniques such as blinded 
clinician ratings or objectively coded naturalistic behavioral observations (e.g. Koegel et al., 
2012; McMahon et al., 2013).  As the initial efficacy results indicate the usefulness of social 
skills groups for adolescents with ASD, these more advanced measurements of change will 
be important to include in the next wave of intervention studies.  
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The START Group 
The literature review described above points to a number of areas of weakness in 
existing groups that can be improved upon.  The START group was developed specifically 
to address some of the noted areas for improvement.  Several areas were identified that were 
felt to be key to maximizing treatment effects, including the use of an experiential format, 
the inclusion of typically developing peers, the incorporation of self-management and 
motivational techniques, the use of individualized target skills, the inclusion of a parent-
education component, and weekly homework assignments to promote generalization and 
maintenance.  In addition, when developing the START group, Krasny, Williams, 
Provencal, and Ozonoff’s (2003) recommendations for a model social skills group 
curriculum were followed.  They identified nine “essential ingredients” which have been 
incorporated into the START program:  
1. Make the abstract concrete,  
2. Provide structure and predictability,  
3. Provide scaffolded language support,  
4. Provide multiple and varied learning opportunities,  
5. Include “other”-focused activities,  
6. Foster self-awareness and self-esteem,  
7. Select relevant goals,  
8. Program in a sequential and progressive manner, and  
9. Provide opportunities for programmed generalization and ongoing practice.  (p. 
111) 
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 Effectiveness of the START group has previously been examined through a small 
within-subjects pilot study.  This study examined outcomes (using a number of different 
measures) after a 5 week waitlist and after participation in the START group in 5 week 
increments, up to 20 weeks of treatment.  While the group was far too small to determine 
statistical significance, visual inspection of data graphs showed no improvement during the 
waitlist and clear improvement in all measures during treatment.  Effect sizes (Cohen’s d) 
for parent report measures ranged from 0.46 (medium) to 1.61 (large).  For participant report 
measures they ranged from 0.20 (small) to 0.74 (large).  Behavioral measures also showed 
improvement with effect sizes ranging from 0.41 (medium) to 3.30 (large) depending on 
participant and behavior measured.  This data gives an initial idea of the usefulness of the 
START group and has led to the development of a larger randomized controlled trial (RCT) 
to examine efficacy in a larger sample. 
The Current Study 
Results from the literature review not only informed the development of the START 
group, they also influenced the design of the current study.  Specifically, the use of an RCT, 
the use of rigorous behavioral and blinded outcome measures, and the examination of 
dosage effects have all been employed.  The RCT has collected data on 19 participants and 
compares a treatment group to a waitlist control group.  While the current study will 
examine the data from these 19 participants, positive results from this preliminary 
investigation will justify the continuation of the RCT to eventually collect data on 
approximately 40 participants.  While the initial aim of this research study is to examine the 
effectiveness of the START group by comparing the treatment group to the waitlist control, 
additional research questions have also been developed.  Of particular interest to this 
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researcher is the effect of dosage, or length of treatment, on the social skill improvement of 
participants.  An investigation of this type was not found in the literature and the importance 
of length of treatment remains to be studied.  This can be examined by analyzing any 
differences found between outcome measures administered during 5-week increments 
throughout the intervention.  A number of outcome measures are being collected, including 
parent-report measures, participant report measures, behavioral observations, and subjective 
ratings by naïve raters.  The proposed research study therefore seeks to answer the following 
research questions: 
1. Are the social skills of the participants in the START treatment group 
significantly greater than those of the participants in the waitlist control group 
after completion of the 20 week program?  
a. According to parent report measures of social skills  
b. According to participant self-report measures of social skills 
c. According to objective behavioral observations of social skills  
d. According to naïve raters’ subjective ratings of social skills 
2. At what point during the 20 week treatment period does a significant gain 
first occur? 
a. According to parent report measures of social skills 
b. According to participant self-report measures of social skills 
c. According to objective behavioral observations of social skills 
d. According to naïve raters’ subjective ratings of social skills 
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3. After significant gains are first observed, do significant gains continue to be 
made, or at what point during the 20 week treatment period are significant 
gains no longer achieved?  
a. According to parent report measures of social skills 
b. According to participant self-report measures of social skills 
c. According to objective behavioral observations of social skills 
d. According to naïve raters’ subjective ratings of social skills 
 
Method 
Participants 
Nineteen adolescents, aged 12 to 18, with a previous diagnosis of an Autism 
Spectrum Disorder (Autistic Disorder, Asperger’s Disorder, or Pervasive Developmental 
Disorder, NOS) participated in this study.  Additional inclusion criteria included a Verbal IQ 
greater than 70, the use of full sentence communication, and a Social Responsiveness Scale 
(SRS) score greater than or equal to 60 (indicating the presence of an ASD). 
Participants were recruited from several sources, including the identification of 
current and past clients of the Koegel Autism Center who meet inclusion criteria, referrals 
from community organizations and schools, and responses to flyers, email announcements, 
advertisements, and other information dissemination efforts. 
Ten subjects were male and nine were female.  The average age of participants at 
baseline was 13.8 years (ranging from 12 to 17 years).  In addition to an ASD diagnosis, five 
participants had existing co-morbid diagnoses, including Anxiety, Social Anxiety, Attention 
Deficit Hyperactivity Disorder, and Oppositional Defiant Disorder.  Twelve participants 
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identified their ethnicity as Caucasian, four as Hispanic/Latino(a), one as Asian, one as 
Middle Eastern, and one as mixed ethnicity.  Thirteen were enrolled in a public school 
setting, three in a private school setting, and three were homeschooled.  Of those not 
homeschooled, 10 were mainstreamed, two were in special education classes, and four were 
in a combination of regular and special education classes. 
Three participants dropped out of the study prior to completion.  One dropped before 
treatment began, one dropped after missing four groups due to an extra-curricular scheduling 
conflict, and one dropped after attending two groups due to both a scheduling conflict and a 
disinterest in continuing. 
Research Design 
The current study employed a two-part research design.  First, a randomized, waitlist 
controlled, between-group design was used to examine the effectiveness of the START 
group intervention to answer research question #1.  Based on the results of this initial 
investigation of efficacy, research questions #2 and #3 were examined by employing a 
within-subjects repeated measures design in order to understand the social improvement 
trajectories of participants as they progressed through the experimental intervention. 
Measures 
Dependent measures included parent-report survey measures, participant-report 
survey measures, objective behavioral observations of conversation samples, and subjective 
ratings of conversation samples as complementary measures of social skill improvements.  
In addition, an IQ test was administered to determine eligibility for participation in the 
study. 
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Kaufman Brief Intelligence Test, Second Edition.  The KBIT-2 was chosen as a 
measure of intelligence due to the brief nature of the administration.  While many IQ 
measures take hours to administer, the KBIT-2 takes only 20 minutes to administer.  
Detailed information about each participant’s IQ was not necessary for the purposes of the 
study, but the KBIT-2 allowed us to confirm that the participant’s cognitive ability would 
permit them to fully participate in the intervention.  The KBIT-2 manual reports internal 
consistency coefficients ranging from 0.89 to 0.96 and averaging 0.93.  Test-retest reliability 
ranges from 0.88 to 0.92.  In addition, the KBIT was shown to correlate well with other 
measures of cognitive ability, including the WASI, WISC-IV, WAIS-III, and KABC-2. 
Social Motivation & Competencies Scale (SMCS).  The SMCS is an unpublished 
rating scale developed by the researchers for use in this study as the primary outcome 
measure.  Separate forms were designed for both participants and their parents.  Items 
pertaining to social comfort, conversation skill use, empathy, friendships, appropriate 
behavior, social contact, and social interest are rated on a 1-5 Likert-type scale and a total 
score is obtained. 
Social Responsiveness Scale, Second Edition (SRS-2).  The SRS-2 is a rating scale 
which measures the severity of autism spectrum symptoms as they occur in natural social 
settings.  It was completed by a parent and used as an outcome measure in the current study.  
Internal consistency was reported at 0.95 and test-retest reliability was reported at 0.88 to 
0.98.  Convergent validity was also established with similar scales such as the SCQ, CCC, 
and SCDC.  The SRS provides a total score as well as a Social Communication and 
Interaction subscale and a Restricted Interests and Repetitive Behaviors subscale.  
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Social Skills Improvement System Rating Scales (SSIS).  The SSIS is a rating 
scale which measures several aspects of social skills, including Communication, 
Cooperation, Assertion, Responsibility, Empathy, Engagement, and Self-Control.  Separate 
rating scales are available for clients, parents, and teachers.  Both the parent and client forms 
were used as outcome measures in the current study.  Coefficient alphas ranged from 0.95 to 
0.96 for the parent form and fell at 0.95 for the client form.  Test-retest reliability was 
reported at 0.86 for the parent form and 0.80 for the client form.  Modest support for both 
convergent and discriminant validity has also been reported.  In addition to an overall score, 
the SSIS provides a number of subscales, including Communication, Cooperation, 
Assertion, Responsibility, Empathy, Engagement, Self-Control, Externalizing, Bullying, 
Hyperactivity/Inattention, Internalizing, and Autism Spectrum scales. 
Objective behavioral observations of conversation samples.  At each data 
collection time point, two brief (5 minute) conversations probes between the participant and 
two unfamiliar, similar aged peers (separately) were video-recorded.  These recordings were 
then objectively coded by raters naïve to the hypothesis of the study.  To control for 
observer drift, videotapes were scored in random order.  Specific behavioral measures were 
operationally defined and reliability between coders was established.  The two behaviors 
measured in the current study were percentage of questions asked and mutual engagement 
between the participant and their conversation partner.  Questions were defined as a verbal 
query that expects a response from the conversational partner.  Mutual engagement was 
defined as a verbal utterance of more than two words coded for both the participant and the 
conversation partner within the same 5-second interval.  Interrater reliability was calculated 
for 28% of the videos and was calculated using the standard formula for percent agreement: 
28 
 
observer agreements divided by the total number of agreements plus disagreements 
multiplied by 100%.  Reliability percentages averaged 88% (range 80–100%) on the number 
of questions asked.  Reliability on mutual engagement was also calculated at 88% (range 
80–100%). 
Subjective ratings of conversation samples.  Additionally, subjective ratings were 
completed by other naïve raters.  These raters were asked to rate each person in the videos 
(i.e. both the client and the peer) on a 1 – 10 Likert-type scale on four subjective factors, 
including how strong the person’s social skills appeared to be, how comfortable the person 
seemed to be conversing, how socially awkward the person seemed, and how likely the 
person was to have many friends.  These raters received no training and were not given 
operationalized definitions, as the intention of these ratings was to determine the social 
significance of the intervention. 
It was expected that due to the subjective nature of these ratings, there was likely to 
be a high degree of inter-rater variability, which was likely to result in variable scores 
impacted heavily by the fact that different raters were being used at different time points for 
the same participant.  Because of this acknowledged source of error, an alternative method 
of subjective rating (paired subjective ratings) was also employed.  In this method, a rater 
was asked to rate two videos of a client and was not asked to rate the conversational peer.  
This method, therefore, reduced interrater variability, as the same rater provided a score for 
both the Baseline and Week 20 time points. 
Procedure 
Families who contacted us with interest in participating in this social skills group 
intervention were scheduled for an individual intake appointment to determine eligibility 
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based on our inclusion criteria.  Adolescents meeting criteria were then randomly assigned 
to either the treatment or waitlist control condition, with randomization blocked by gender to 
ensure equal distribution of gender across both groups.  The treatment group was enrolled in 
the group intervention immediately following the baseline assessment and the waitlist 
control group was enrolled in the group intervention following a 20 week waiting period and 
a second baseline assessment. 
Baseline/intake appointment.  All participants were asked to come in for an initial 
session which consisted of obtaining consent/assent from parents and participants and 
collection of baseline measures including demographics, IQ, SRS, SSIS, SMCS and video-
recorded conversations (one with a male peer and another with a female peer). 
Waitlist control.  All participants assigned to the waitlist control group (and their 
parents) were asked to complete the outcome measures again (SRS, SSIS, SMCS, and 
video-recorded conversations) after a 20 week waiting period.  They then received the 
intervention (described below) to ensure that all participants were given access to treatment. 
Treatment group.  All participants assigned to the treatment group began the 
intervention immediately after completion of their baseline measures.  An individual target 
skill was identified for each participant, based on a rank ordering of social difficulties 
completed separately by the parent, participant, and intake clinician.  This target skill was 
discussed with the participant and served as the focus of the participant’s self-management 
during group sessions.  Examples of targeted skills include asking on-topic questions, 
making positive statements, elaborating on statements, initiating conversations, and 
respectfully disagreeing.  These goals were reevaluated every five weeks during progress 
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meetings and new skills were targeted as participants demonstrated mastery of the previous 
target skill. 
Groups occurred once per week and lasted approximately 75 minutes.  They 
consisted of the following components: an individual check-in session, unstructured 
socialization with self-management, a group activity, a group discussion of a social skill 
topic, and an individual check-out session with parent involvement.  
The check-in session primarily consisted of a review of the participant’s homework 
goals from the previous week.  Achievement of their goals (as well as attempts) were 
praised by the clinician.  Discussion of any difficulties and/or successes also took place.  
Lastly, the check-in sessions were used to prime the participant for the group activities 
through a short description of the week’s topic and activity and a brief practice conversation 
with the clinician while the participant self-managed for their target skill. 
After completing the individual check-in sessions, the participants were brought 
together as a group with the clinicians and the typically-developing high school peers.  The 
first 20 minutes of the group consisted of unstructured socialization.  Participants and peers 
conversed with each other while self-managing for their individual target skills.  Clinicians 
praised participants for use of their skill as well as their use of self-management.  This 
unstructured time was intended to help increase the participants’ comfort in the group as 
well as to provide an opportunity to practice their target skills in a naturalistic context. 
After approximately 20 minutes, the group transitioned into an activity.  Activities 
varied each week, but were intended to foster the sharing of personal information, learning 
the interests of other participants, building comfort, and promoting cooperation and 
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teamwork.  Activities were also intended to be enjoyable in order to assist with retention of 
participants. 
Once the activity was completed, the clinicians began a brief discussion of the 
previous week’s topic to facilitate retention of the material.  Participants were asked to 
discuss any difficulties or successes they experienced when practicing the skill during their 
homework.  This was followed by a facilitated discussion of the current week’s social skill 
topic.  The topic was introduced and the participants were asked to provide relevant 
suggestions on how to successfully use a particular social skill.  All suggestions were 
recorded on a large pad of paper to serve as a visual aide.  Clinicians used role plays and 
video clips to demonstrate both good and bad examples of social behavior.  Participants 
were asked to comment on aspects of the role players’ or characters’ behavior that was 
positive and aspects that were not successful, while giving suggestions for ways to improve 
their behavior.  After further discussion of the topic, participants and peers were asked to 
practice using the discussed skill.  The practice component was conducted in a number of 
different ways that varied each week and included pairing up with a neighbor to practice, 
rotating through various partners for practice and feedback, or practice through role-playing 
a scenario.  This portion of the group was intended to promote understanding of a social skill 
topic, as well as to provide opportunities to both observe and practice the skill.  A list of the 
weekly topics can be found below in Appendix A. 
Lastly, individual check-out sessions were conducted with each participant and their 
parent(s).  Participants were asked to describe the topic of the group to their parent(s) in 
order to support their own understanding of the topic as well as to allow their parent(s) to 
have an understanding of the content of the group (with the added benefit of increasing the 
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likelihood of their parents promoting this skill at home after hearing about our discussion of 
it).  Parents were also provided with a written description of the topic to take home.  Lastly, 
the clinician, participant, and parent(s) jointly established homework goals for the following 
week, which were based upon the participant’s individual target skill as well as the topic of 
discussion that week.  
Adherence to this treatment protocol was monitored through the use of fidelity 
checklists. Fidelity to the intervention was assessed by one of the group leaders each week, 
using the checklist to record all completed components of the intervention as they took place 
during the group. 
Data collection.  Outcome data was collected during individual sessions conducted 
once every five weeks (SMCS, SRS, SSIS, and video-recorded conversations).   
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Results 
Baseline Characteristics 
Table 1 presents the mean demographic and baseline variables for each group.  Chi 
square analyses for percent male, percent enrolled in public school, percent mainstreamed, 
and percent Caucasian were not significant.  T-tests for age, grade, ongoing number of 
weekly intervention hours, KBIT-2 Verbal IQ score, and outcome variable baseline scores 
all failed to reach significance, with one exception: the participant version of the SSIS was 
significantly higher in the waitlist group (p = 0.02).  However, it should be noted that the 
waitlist group did appear to have higher baseline scores on all of the parent report and 
participant self-report outcome variables, although these group differences were for the most 
part non-significant.  While these results are interesting to note, any between group 
differences will be statistically accounted for by the use of an ANCOVA for further 
analyses. 
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Table 1.  Mean Demographic and Baseline Variables for Treatment and Waitlist Control 
Groups 
 Treatment 
Group 
(n = 9) 
Waitlist 
Control 
Group 
(n = 8) 
p-value 
Age 13.7 14.1 ns 
Grade 8.1 8.8 ns 
Percent Male 44 63 ns 
Number of Weekly Intervention 
Hours 
2.6 2.9 ns 
Percent in Public School 56 88 ns 
Percent Mainstreamed 67 63 ns 
Percent Caucasian 56 63 ns 
KBIT-2 Verbal IQ 97.4 90.9 ns 
Parent Surveys - Baseline    
     SMCS 72.3 75.9 ns 
     SSIS 71.7 81.8 ns 
     SRS 76.0 76.1 ns 
Participant Surveys - Baseline    
     SMCS 95.6 98.6 ns 
     SSIS 84.8 108.4 0.02 
Behavioral Observations - Baseline    
     Percentage of Questions Asked 21.5 13.6 ns 
     Percentage of Speaking 43.6 44.7 ns 
     Percentage of Mutual Engagement 14.8 12.9 ns 
Subjective Ratings - Baseline 21.5 17.5 ns 
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Fidelity of Implementation 
 Fidelity to the treatment protocol was operationalized as the percentage of intended 
treatment components correctly delivered within the session. Fidelity was measured in 83% 
of the weekly sessions. Fidelity ranged each week from 80-100%, with an average of 98% of 
treatment components delivered each week, indicating a high degree of adherence to the 
protocol. 
Between-Subjects ANCOVA 
To answer research question #1, whether the scores of the participants in the START 
treatment group were significantly greater than those of the participants in the waitlist 
control group after completion of the 20 week program, a between-subjects analysis using 
ANCOVA was performed.  The ANCOVA was conducted to analyze post-test differences 
(week 20) while controlling for pre-test scores (baseline). 
Data screening.  Before performing any analyses, the data were screened to ensure 
that all assumptions of the ANCOVA were met.  The assumptions of an ANCOVA include 
independence of observations, normality of distribution, homogeneity of variance, reliability 
of covariates, linearity, and homogeneity of regression.  The independence of observations 
assumption is met through the randomization inherent in the research design.  The reliability 
of covariates assumption is met as much as possible through the use of reliable baseline 
measures.  Both the SSIS and SRS have high reported reliability and interrater reliability 
was established for all behavioral observations.  
Normality of distribution was assessed through the examination of histograms and 
boxplots.  Histograms were obtained for each of the outcome measures (Week 20 scores) as 
well as each of the covariates (Baseline scores).  Additionally, histograms were obtained for 
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the entire sample as well as for the treatment and waitlist groups separately.  Boxplots were 
also obtained for each of the outcome measures and covariates with results displayed 
separately for the treatment and waitlist groups.  All histograms indicated approximately 
normal distributions, although the data from the behavioral observations of question asking 
indicated that both the outcome and covariate data for this measure were slightly positively 
skewed.  However, ANCOVAs are known to be fairly robust to moderate deviations from 
normality, particularly when the sample sizes are not unbalanced, which is the case in this 
design (Glass, Peckham, & Sanders, 1972).  While the majority of boxplots did not indicate 
any outliers, the following outliers were identified.  One outlier was found in the Parent 
SMCS covariate boxplot (of baseline scores) from the treatment group.  A different case was 
identified as an outlier in the data from the covariate (baseline) scores on the SRS, also from 
the treatment group.  The Participant version of the SMCS also contained a single outlier in 
the dependent variable (Week 20 scores) from the treatment group.  The Participant version 
of the SSIS contained three outliers, one in the outcome data from the waitlist group, and 
two from the covariate data in the treatment group.  The question asking data from the 
behavioral observations also contained a single outlier in the covariate data from the 
treatment group.  The behavioral observations for the percentage of time mutually engaged 
contained three outliers in the covariate data from the treatment group.  Because of the 
moderately large number of outlying scores, the subsequent analyses were first performed 
including the outlying scores, with follow-up analyses conducted to assess for any 
noteworthy changes that occurred when excluding the relevant outliers.  
The ANCOVA model also assumes linearity of the relationship between the 
covariate and the dependent variables.  This assumption was assessed through examining 
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bivariate scatterplots, all of which indicated approximately linear relationships.  In one case, 
on the Participant version of the SSIS, two cases appeared to fall outside of the otherwise 
linear trend.  These two cases corresponded with outlier cases identified earlier using 
boxplots, which were then removed from the secondary analysis. 
Homogeneity of variance, another ANCOVA assumption, was assessed using 
Levene’s test.  In all cases, the Levene statistic was not significant, meaning that this 
assumption was not violated for any of the outcome measures.  Lastly, the ANCOVA model 
assumes homogeneity of regression, which was assessed through evaluating the significance 
of the interaction term between the baseline score (covariate) and the treatment group.  
Again, this term was non-significant in all cases and the assumption was not violated. 
Between-subjects analysis with outliers included.  Each of the primary and 
secondary measures were not found to be statistically significant when controlling for 
baseline scores.  See Table 2 for the p-values obtained from each test as well as the effect 
sizes, which were based on the partial eta squared obtained from the ANCOVA and are 
reported as Cohen’s d (Cohen, 1992).  However, despite the statistical non-significance of 
these results, clinical significance is indicated in many cases by notable effect sizes. 
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Table 2.  ANCOVA Results 
 p-value Cohen’s d 
Parent Surveys   
     SMCS 0.23 0.67 
     SSIS 0.99 0.00 
     SRS 0.23 0.68 
Participant Surveys   
     SMCS 0.17 0.77 
     SSIS 0.75 0.17 
Behavioral Observations   
     Percentage of Questions Asked 0.27 0.61 
     Percentage of Mutual Engagement 0.60 0.28 
Subjective Ratings 0.88 0.09 
 
Between-subjects analysis with outliers removed.  Based on the observed outlying 
scores in most of the outcome measure data, all ANCOVA analyses were repeated with 
outliers removed.  Again, all of the results were statistically non-significant.  However, a 
noted improvement in  p- values and the associated effect sizes was observed in five of the 
eight outcome measures, as seen in Table 3.  A majority of the resulting effect sizes fell in 
the clinically significant range, indicating a promising treatment effect.  As no outliers were 
found in the data for subjective ratings, no new analyses were performed for this measure. 
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Table 3.  ANCOVA Results with Outliers Removed 
 p-value Cohen’s d 
Parent Surveys   
     SMCS 0.14a 0.88a 
     SSIS 0.89a 0.09a 
     SRS 0.19a 0.77a 
Participant Surveys   
     SMCS 0.08a 1.07a 
     SSIS 0.42a 0.51a 
Behavioral Observations   
     Percentage of Questions Asked 0.33 0.56 
     Percentage of Mutual Engagement 0.63 0.29 
Subjective Ratings na na 
a. Indicates a statistical improvement when outliers were removed from the data 
Post-hoc power analyses.  Given the lack of statistical significance in all outcome 
measures, post-hoc power analyses were conducted using G*Power 3.1.5 in order to 
determine the observed power for each test.  The alpha level was set at 0.05 and effect sizes 
were based on the partial eta squared term obtained from each ANCOVA.  The sample size 
was set at 17, the number of groups was set at 2 (waitlist and treatment), the numerator 
degrees of freedom was set at 1 (to test for a main effect of group; number of levels minus 
one) and the number of covariates was set at 1 (the baseline scores for each outcome 
measure).  The calculation resulted in an observed power for some outcome measures as low 
as 0.05, with the highest power observed for the SMCS Participant measure at 0.54 (see 
Table 4).  
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Table 4.  Observed Power of ANCOVA Analyses 
 with 
outliers 
outliers 
removed 
Parent Surveys   
     SMCS 0.25 0.40 
     SSIS 0.05 0.05 
     SRS 0.26 0.32 
Participant Surveys   
     SMCS 0.39 0.54 
     SSIS 0.06 0.16 
Behavioral Observations   
     Percentage of Questions Asked 0.22 0.19 
     Percentage of Mutual Engagement 0.09 0.09 
Subjective Ratings 0.05 na 
 
With power ideally falling above 0.8, it is clear from these calculations that the 
between-subjects portion of this study was significantly underpowered.  In most cases, a 
slight improvement in power was noted for the analyses performed with outliers removed, 
but all tests remained underpowered.  Therefore, rather than basing conclusions about the 
above ANCOVA results on  p-values alone, effect size was calculated to provide further 
information about the impact of the intervention. 
Effect sizes.  The effect size of each outcome variable, as seen in Tables 2 and 3, 
was calculated using the partial eta squared results from the ANCOVA and converting to 
Cohen’s d.  Because of the particularly low levels of power associated with the analyses 
above and the improved power in the analyses performed with outliers removed, the effect 
sizes observed when outliers were removed will be discussed here.  The primary parent 
report measure, the SMCS Parent, was found to have a large effect size (d = 0.88).  
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Similarly, the primary participant report measure (the SMCS Participant) was also found to 
have a large effect size (d = 1.07).  Most other measures exhibited small to medium effect 
sizes ranging from 0.29 to 0.77.  These results indicate a clinically significant treatment 
effect after participation in the START group.  This positive effect is captured by a variety 
of outcome measures, including parent report, participant self-report, and objective 
behavioral observations.  
Two measures, the SSIS Parent and the subjective ratings, indicated negligible 
effects (both d = 0.09).  Based on these effect sizes, further investigation to address research 
questions #2 and #3 using a repeated measures design is supported for some, but not all, of 
the outcome measures.  A cutoff of d = 0.2 was employed to determine whether further 
investigation was warranted.  While this cutoff is somewhat arbitrary, it represents Cohen’s 
cutoff for a “small” effect size and in the current study was also felt to adequately separate 
those measures that appeared to capture some promising effects (ranging from small to 
large) from those measures that appeared to display very minimal or no change during 
treatment.  Based on this cutoff, six of the eight original outcome measures were analyzed to 
assess for treatment trajectories.  Because the SSIS Parent and the subjective ratings did not 
appear to be sensitive to the changes observed in the other measures, these two measures 
were not included in the subsequent analyses. 
 T-test for subjective rating alternative procedure.  As described in the procedures, 
the method for obtaining the subjective rating data inherently created a large degree of error, 
as different raters were employed to rate each time point for a given participant.  Because of 
rater’s large variability in their subjective impressions, this creates some difficulty in 
interpreting the results.  To address this problem, an alternative method was employed in 
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which a rater was asked to rate the same participant both before and after treatment 
(although the rater was naïve to the treatment status of the participant, as well as to the 
intervention, knowing only that they were rating the same individual at two different time 
points).  This method, therefore, controlled for the error associated with the original method.  
A t-test was completed comparing the pre- and post-intervention ratings and was found to be 
statistically significant (p = 0.001), with an effect size of d = 0.41.  These results indicate 
that individuals unfamiliar with ASD were able to observe noticeable changes in 
participants’ conversational skills and that this paired rating procedure may be a more 
acceptable way to collect subjective ratings.  The medium effect size and strong statistical 
significance associated with this new outcome measure provides additional support for the 
efficacy of the intervention, as well as the social significance of the observed improvements.   
Within-Subjects Repeated Measures ANOVA 
To answer research questions #2 and #3, (at what point during the 20 week treatment 
period does a significant gain first occur?  And after significant gains are first observed, do 
significant gains continue to be made?), a within-subjects analysis using a repeated measures 
ANOVA (rANOVA) was performed.  This analysis was only performed for outcome 
measures that had a minimum effect size of d = 0.2 based on the between-subjects 
ANCOVA results.  For this reason, the SSIS Parent questionnaire and the subjective ratings 
were excluded from this analysis. 
Power analysis.  The a priori power calculation for the within-subjects data, setting 
the number of groups at 1, number of measurements at 5, and correlation among repeated 
measures at 0.8, resulted in a required sample size of only 4 participants in order to have 
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adequate power to detect significant results.  The study’s sample size of 16 should therefore 
have more than adequate power to detect significant results using an rANOVA analysis. 
Data screening.  Assumptions of rANOVAs include the assumptions previously 
tested for an ANCOVA, in addition to the assumption of sphericity.  Sphericity was 
evaluated using Mauchley’s Test of Sphericity.  For three of the six analyses run, the 
assumption was met, as indicated by a non-significant p-value on Mauchley’s test.  In three 
cases, the assumption of sphericity was violated (for the SMCS Parent measure, the SSIS 
Participant measure, and the behavioral observation of mutual engagement).  When the 
assumption of sphericity is not met, two options exist for analysis of the data.  If the epsilon 
term (a measure of the degree to which the data violate sphericity) is less than 0.75, a 
Greenhouse-Geisser adjustment is often used (Greenhouse & Geisser, 1959), and if epsilon 
is greater than 0.75, a Huynh-Feldt adjustment is often used (Huynh & Feldt, 1976).  Both of 
these techniques make downward adjustments to the degrees of freedom, which creates a 
more conservative test of significance and decreases the chance of a Type I error, however, 
the Greenhouse-Geisser adjustment is more conservative than the Huynh-Feldt adjustment 
(and therefore used in cases of greater violations of sphericity) (Warner, 2008).  In the case 
of the current study, two of the sphericity violations resulted in epsilon terms below 0.75, 
which required Greenhouse-Geisser adjustments (SMCS Parent and SSIS Participant) and 
one violation resulted in an epsilon term greater than 0.75 in which case a Huynh-Feldt 
adjustment was applied (mutual engagement). 
It was additionally necessary to re-evaluate normality, as data from additional time 
points were to be included in this analysis.  The data were again found to largely fall within 
normal limits, with only minor positive skews in the question asking data.  Outliers were 
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noted in the following measures: SMCS Parent (three outliers at Week 10), SMCS 
Participant (one outlier at Week 20), SSIS participant (one outlier at baseline), question 
asking (two outliers: one at baseline and another at baseline, Week 5, and Week 20), and 
mutual engagement (two outliers at baseline).  As was done in the previous analysis, the 
following rANOVA results will first be presented with all outlying scores included, with 
follow-up analyses presented to assess for important changes when outliers were removed 
from the analysis. 
Repeated measures analysis with outliers included.  Five of the six rANOVA 
analyses resulted in statistically significant results, as seen in Table 5.  Each of these 
statistically significant results was associated with a very large effect size.  
Table 5.  rANOVA Results 
 p-value Cohen’s d 
Parent Surveys   
     SMCS <0.001 1.62 
     SRS <0.001 1.33 
Participant Surveys   
     SMCS 0.004 1.08 
     SSIS 0.038 0.96 
Behavioral Observations   
     Percentage of Questions Asked 0.231 0.59 
     Percentage of Mutual Engagement 0.001 1.25 
 
Repeated measures analysis with outliers removed.  When outliers were removed 
from the analysis, an improvement was observed in many of the p-values and effect sizes 
(see Table 6).  The SRS data did not contain any outliers, but in all five of the outcome 
measures that had outliers to remove, improvement was observed.  Of particular note was 
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the improvement in the question asking data.  While this data had been non-significant 
previously, the removal of outliers resulted in a statistically significant outcome with a large 
effect size. 
Table 6.  rANOVA Results with Outliers Removed 
 p-value Cohen’s d 
Parent Surveys   
     SMCS <0.001 1.82a 
     SRS na na 
Participant Surveys   
     SMCS 0.003a 1.15a 
     SSIS 0.006a 1.08a 
Behavioral Observations   
     Percentage of Questions Asked 0.029a 0.95a 
     Percentage of Mutual Engagement 0.001 1.34a 
a. Indicates a statistical improvement when outliers were removed from the data 
Effect sizes.  The effect size of each outcome variable, as seen in Tables 5 and 6, 
was calculated using the eta squared results from the rANOVA and converting to Cohen’s d. 
Prior to the removal of outlying scores, five of the six outcome variables had large effect 
sizes and the sixth had a medium effect size.  After the removal of outlying scores, all six 
variables indicated large treatment effects.  The primary parent report measure, the SMCS 
Parent, was found to have a particularly large effect size (d = 1.82).  Similarly, the primary 
participant report measure (the SMCS Participant) was also found to have a large effect size 
(d = 1.15).  These results suggest that not only are participants who receive intervention 
improving more than those on a waitlist, but that participants are exhibiting very significant 
improvements during treatment as evaluated by a large variety of outcome measures. 
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Initial improvement.  After assessing overall change during treatment, simple 
contrasts were evaluated to assess when significant change first occurred during the 
intervention in order to answer research question #2.  Simple contrasts were obtained 
between Baseline scores and each subsequent time point (Week 5, Week 10, Week 15, and 
Week 20).  Results were very similar between the full data set and the data set with outliers 
removed.  The data with outliers removed is described below, with any deviations from the 
full data set explained.  The primary parent report measure, the SMCS Parent, indicated 
significant improvement after 10 weeks of intervention, as did the primary participant report 
measure, the SMCS Participant.  In addition, the SRS Parent and the question asking data 
also showed significant improvement after 10 weeks of intervention (although, as noted 
previously, when outliers were included the question asking data did not show any 
significant improvement).  Importantly, the average SRS scores fell in the severe range at 
baseline and improved to the moderate range during treatment.  The SSIS Participant 
measure did not show improvement until week 15 (when outliers were included, this change 
occurred at week 10).  Interestingly, the mutual engagement data improved significantly 
after only 5 weeks of treatment.  These data can be seen in Figure 1. 
Continued improvement.  Simple contrasts were again used to assess whether any 
significant change could be noted after the initial improvement point.  When comparing later 
data points to the point of initial improvement (usually week 10), the primary parent report 
measure, the SMCS Parent, showed an additional statistically significant gain by week 20.  
No other outcome measures captured continued gains in social skills after the point of initial 
change.  This data can be seen in Figure 1 as well. 
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Figure 1.  Graphs of repeated measures outcomes for each outcome variable with significant 
changes marked for both initial improvement over baseline and additional continued 
improvement.  Initial improvement in scores is indicated as follows: *   p < .05, **   p < .01, 
*** p<.001.  Continued improvement in scores is indicated as follows: ^^   p < .01.  On the 
SRS graph, the darkest band indicates scores in the severe range, the next darkest band 
indicates scores in the moderate range, and the lightest band indicates scores in the mild 
range.  On the SSIS Participant graph, the grey band indicates scores that fall in the 
normative average range. 
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Discussion 
The primary aims of this study were to assess the overall treatment effectiveness of 
the START group program when compared to a control group and to analyze the trajectory 
of those effects throughout the course of treatment.  As a whole, the study was successful in 
finding preliminary evidence of the effectiveness of the START group as an intervention for 
high functioning adolescents with ASD.  Because a number of analyses were run and each 
has its own implications, these analyses will be discussed in more detail below. 
First, the study compared the final outcome measures of the treatment group with 
those of the waitlist control group.  Effect sizes from this analysis were primarily medium to 
large and indicated clinically significant improvements in the treatment group above and 
beyond those of the waitlist group.  While these results were not found to be statistically 
significant, there are a number of possible explanations for this non-significance.  The 
extremely low levels of power obtained for this analysis point to an obvious explanation 
based on the number of participants enrolled at this stage in the trial.  With additional 
participants, the improvement in power may very well lead to statistically significant results, 
especially when considering the large effect sizes observed in most of the outcome 
measures.  An extension of this randomized controlled trial is already underway and these 
initial results suggest that improvement in significance will be highly likely when analyzing 
the data that is currently being collected, which will more than double the number of 
participants. 
However, it is still prudent to consider other possible explanations for these non-
significant results when comparing the treatment to a waitlist control.  One explanation 
might be that the treatment is ineffective or less effective than anticipated.  However, this 
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explanation is unlikely to be true once we consider the primarily large effect sizes obtained 
as well as the subsequent significant results of the repeated measures analysis.  Another 
explanation might consider the fact that this study did find smaller effect sizes than might 
have been anticipated based on similar intervention studies and the results of a pilot study of 
the START group.  Two published studies (using the same manualized intervention, 
PEERS) were identified that were most similar to the START group in terms of both the 
intervention (group trainings with parent and homework components) and age range 
(adolescents).  These studies found effect sizes (Cohen’s d) ranging from 0.8 to 1.45 
(Laugeson et al., 2009; Laugeson, et al., 2012).  Specifically examining the effect sizes 
found for the measures that are common to our two interventions results in effect sizes 
ranging from d = 0.9 to 1.37.  As some of the outcome measures in the current study 
indicated effect sizes falling slightly below these, we could possibly conclude that there may 
be room for improvement in the START group that may result in larger effect sizes.  One 
large difference between START and PEERS is that the PEERS intervention includes a 
concurrent parent group along with their adolescent treatment group.  The inclusion of this 
additional component may result in greater gains and may be worthwhile to consider adding 
to the START group.  On the other hand, the deeper parent involvement in the PEERS 
program may have resulted in greater bias in the parent outcome measures, leading to 
inflated effect sizes.  
Another source of comparison lies in the pilot research done for the START 
program.  With only six participants, the parent and adolescent report measures resulted in 
effect sizes as high as d = 1.61 and behavioral observations indicated effect sizes averaging 
d = 1.55.  While several small changes were made to the intervention after the pilot study, 
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one noteworthy change was made that may conceivably have resulted in lower effect sizes.  
Throughout the duration of the pilot study, a licensed clinical psychologist and a graduate 
student facilitated the groups and met with participants and their parents.  However, during 
the RCT, these tasks were assumed by undergraduate clinicians under professional 
supervision.  It is plausible that this change in the intervention may have negatively 
impacted the observed effect sizes.  However, because moderately large effect sizes were 
observed in the current study, which also utilized a vastly more rigorous research design, 
this change in treatment delivery is unlikely to be of great concern.  In fact, this change was 
intentional, as the use of paraprofessionals as group facilitators is likely to make the 
treatment easier to implement in a variety of clinical, non-university settings and therefore 
more accessible to a large pool of clients who are in great need of appropriate and evidence-
based interventions.  
While the between-subjects analysis comparing the treatment group to a control 
group was non-significant, it is important to remember that due to the underpowered nature 
of the study, this result is to be expected at this preliminary stage of the trial.  Therefore, it is 
more relevant to examine effect sizes when assessing the usefulness of the intervention, and 
here we find promising results suggesting that the treatment group is indeed exhibiting 
improvements above and beyond the control group with effect sizes ranging from small to 
large.  In particular, the primary parent report measure as well as the primary participant 
report measure both improved considerably with large effect sizes of d = 0.88 and d = 1.07 
respectively.  These results are further supported by the moderate effect sizes noted in the 
objective behavioral observations data.  Clearly, the START group is having a positive 
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impact on participants’ social skills and this improvement can be observed by parents, by the 
participants themselves, as well as by naïve and blinded video coders. 
Next, the study sought to examine the trajectory of these improvements.  The within-
subjects analysis comparing the baseline time point to later time points during treatment was 
significant in all measures (when outliers were removed), with all measures indicating 
particularly large effect sizes.  While the between-subjects analysis indicated a treatment 
effect that surpassed any maturation of the waitlist group, the within-subjects analysis 
indicated that enormous improvements in social skills were made during the course of 
treatment, as assessed and supported by each of the various outcome measures.  Simple 
contrasts revealed that significant improvement was first noted at week 10 for most of the 
measures.  This finding is promising, as it indicates rapid improvement in symptoms and 
leaves room for the potential of continued improvement in the remaining ten weeks of the 
program.  However, it was surprising to find that most measures did not appear to yield 
continued improvement at a statistically significant level.  Although, the primary parent 
report measure did exhibit significant improvement in the remaining ten weeks of treatment 
and most of the other measures exhibited improving trends, albeit non-significant trends. 
Again, there are a number of explanations for this observed trajectory that are worth 
considering.  The simplest explanation might be that the START group is effective in 
improving social skills in the dosage of ten weeks, but that continued participation in the 
group does not result in continued gains.  However, this explanation may be too simplistic 
and is at least partially called into question based on the continued improving trends in the 
data.  Several other explanations may have some merit.  First, it is possible that the inclusion 
of additional participants (as is currently underway) may increase statistical power and result 
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in the positive trends becoming statistically significant results.  Second, it may be possible 
that we observe significant changes in the first ten weeks because those weeks are spent 
discussing and practicing the most basic social skills, which may be having the greatest 
amount of impact on the skills of the participants.  Following this line of reasoning, it may 
be possible that the focus of the treatment in later weeks may be on topics that are too 
advanced for this population, resulting in a plateau of learning.  If this were the case, future 
versions of the START group might consider revisiting the more basic topics in an attempt 
to continue to bolster participants’ basic social skills.  While this explanation may very well 
be true for some of the participants, it is likely that another explanation may also be 
important to consider. 
The initial statistically significant improvement followed by improving but non-
significant trends can also be explained by the nature of the outcome measurements 
employed in this study.  Consider, for example, the behavioral observations data collected 
from five minute samples of a participant speaking with a stranger.  In the first ten weeks of 
treatment the intervention addresses skills such as question asking, showing interest, and 
appropriate topics, all of which appeared to result in significant improvement in participants’ 
ability to converse with a stranger.  However, in the final ten weeks of treatment, the 
intervention addresses topics such as exhibiting good sportsmanship, giving and receiving 
feedback, working in a group, and using social media, all of which would be unlikely to be 
necessary skills to use in a brief conversation with a stranger.  Therefore, it might be 
concluded that participants may indeed be learning new skills and experiencing social 
improvements in the final ten weeks of treatment, but that the outcome measures used in the 
current study were insufficiently able to capture this continued improvement.  
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While most of the outcome measures used in this study did appear to show 
responsiveness to the intervention, the initial approach to obtaining subjective ratings did not 
yield the anticipated results.  After collecting the subjective rating data, it became clear that 
subjective ratings varied greatly between individual raters, resulting in substantial inter-rater 
variability.  This variability appeared to have a greater impact on the raters’ scores than did 
the participants’ social skills, resulting in an ineffective outcome measure.  In response, an 
alternative approach to obtaining subjective ratings was implemented, which controlled for 
this inter-rater variability.  This subsequent approach resulted in substantial improvements 
and statistically significant differences were found when comparing the baseline to the final 
time point.  This process represents a novel method for assessing the social significance of 
an intervention and these results are particularly exciting when considered in context.  Not 
only do they provide additional evidence of the efficacy of the START program, they 
indicate that individuals who have no expertise in ASD, social interventions, or even the 
broader field of mental health, are clearly able to discern noticeable improvements in a 
participant’s social skills after treatment.  This exciting finding provides strong evidence for 
the true clinical and social significance of the intervention.  Based on these promising 
findings, it is recommended that this line of research be continued to examine the amended 
subjective rating procedure results when comparing the treatment to the control group. 
The positive findings from the behavioral observations data deserve further 
discussion.  This data is particularly important due to the rigorous nature of collection.  
While other outcome measurements may be said to be biased in various ways, the method of 
collecting behavioral observations in the current study was rigorous, blinded, and objective, 
and therefore not subject to any potential biases.  The large effect sizes noted in the within-
54 
 
subjects portion of the study are therefore due particular attention, as they are likely 
representative of true behavioral change in participants’ use of social skills.  In fact, not only 
are the behavioral observations a rigorous outcome measure, they also provide some initial 
evidence of the generalization of skills to more naturalistic settings.  As these observations 
examine a conversation that takes place between a participant and an unfamiliar peer, they 
allow us to assess for the use of learned social skills outside of the group and with an 
individual not associated with the group.  Improvements in these behavioral observations 
therefore indicate that the participants are willing and able to put their new skills to use 
outside of the immediate setting of the treatment group. 
When considered as a whole, the results from both phases of this study strongly 
suggest the efficacy of the START group as a treatment for adolescents with ASD.  The 
participants’ parents universally indicated extensive improvements in their child’s social 
skills.  Similarly, participants demonstrated insight into their own social skill improvements.  
Of particular importance, blinded and objective ratings of discrete social skills exhibited 
sizeable improvements, providing evidence for the generalization of these new skills outside 
of the group setting.  Lastly, blinded subjective ratings of participants’ social skills also 
showed improvement after the intervention, demonstrating the clinical and social 
significance of these improvements.   
Research Design Considerations and Limitations 
 While the use of data from a randomized controlled trial allows for confidence in the 
research findings, several considerations still exist.  The largest limitation that stands out 
above others is the use of the underpowered between-subjects analysis.  Because the number 
of participants was too small to be able to detect statistical significance, it is quite likely that 
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the results were affected by Type II error, or an erroneous failure to reject the null 
hypothesis.  However, this will soon be remedied by a substantial increase in the number of 
participants.  In addition, despite the underpowered nature of the between-subjects analysis, 
the data did result in notable effect sizes, strongly suggesting social skill improvement due 
to the intervention.  Lastly, the between-subjects analysis was followed by a within-subjects 
analysis which resulted in even larger effect sizes that were statistically significant, 
providing further evidence for the effectiveness of the START group and even further 
rationale for continuing the study with larger group sizes. 
 When interpreting the results from the within-subjects repeated-measures analysis, it 
is worth noting that a more rigorous within-subjects design would involve counterbalancing 
the order of topics presented within the intervention.  This was not possible to implement in 
the current study due to the logically progressive nature of the intervention.  As noted 
earlier, Krasny, Williams, Provencal, and Ozonoff (2003) called for social interventions that 
“program in a sequential and progressive manner.”  Introducing more complex social skills 
prior to introducing basic social skills would have been highly likely to diminish the 
helpfulness of the intervention, therefore, a counterbalanced design was not practical to 
implement.  However, interpretations of the within-subjects results can be strengthened by 
the understanding that this data comes from an RCT, which has established the usefulness of 
the intervention above and beyond a waitlist control group. 
 One threat to the internal validity of the study must also be acknowledged as a 
limitation.  Testing, or the practice effect, may be of concern in the current study, as the 
outcome measures are administered repeatedly.  While the waitlist control group partially 
controls for this threat to internal validity, it is possible that the waitlist group may not have 
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been as affected by practice effects as the treatment group.  The waitlist control group 
completed one pre-test, a 20-week wait, and one post-test.  However, the treatment group 
was given assessments at five week intervals and therefore completed four tests before their 
final post-test.  In particular, this could affect the behavioral outcome measures, as 
participants in the treatment group had three more chances to “practice” having 
conversations than the participants in the waitlist group.  In the future, it is recommended 
that the START group be studied with another RCT which does not involve repeatedly 
collecting data every five weeks in order to control for any possible testing effects.  
However, this may not be necessary, as parent and participant report questionnaires are not 
subject to practice effects, and similar improvements were noted between the parent report, 
participant report, and behavioral observation data, indicating that the improvements 
observed must not have been significantly impacted by a testing effect. 
Instrumentation, or changes in the measurement over the course of a study, could be 
argued to be another potential threat to the internal validity of this study, particularly in 
regard to the videotaped behavioral observations.  These behavioral observations were made 
by coders, and it is known that coders often “drift” in their coding over time (Kazdin, 1982).  
However, this threat was controlled for in several ways.  First, the videos were presented to 
the coders in random order in order to ensure that any drift would occur randomly 
throughout the observations rather than systematically toward the end of the intervention.  In 
addition, multiple raters coded each video and established interrater reliability, as described 
above in the methods.  Interrater reliability does not completely guarantee a control for 
observer drift, as both observers could theoretically drift at the same rate, but it does provide 
a strong assurance that major deviations from the original coding scheme did not occur. 
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The external validity of the study may be an additional minor limitation.  
Generalizability across people can only be made statistically possible by using true random 
sampling from an entire population of interest.  However, because true (or even 
approximate) random sampling is practically impossible in intervention research, 
generalization in the statistical sense cannot be made and we must rely on “rational 
generalization” (Heppner, Wampold, & Kivlighan, 2008).  This requires primarily that the 
researcher establish the characteristics of the participants and limit their generalizations to 
populations with those characteristics.  External validity is typically fairly robust in applied 
research (Heppner, Wampold, & Kivlighan, 2008), as real clients who are seeking help are 
being treated in settings where real clients would typically be seeking help.  In the case of 
the current study, a much-needed service was offered, it was advertised to the local 
community, and the first 20 clients who contacted us with interest (and met inclusion 
criteria) were accepted as participants in the study.  This is the exact method by which a 
real-world treatment would typically be implemented.  Especially given the relatively few 
exclusion criteria for participation in the study, it is “rational” to anticipate that the results of 
this study could be at least generalizable to other centers that treat adolescents with ASD, 
especially if they are located in communities similar to Santa Barbara (ethnically, 
geographically, socioeconomically, etc.).  Generalizability to broader populations will need 
to be examined with future research.  Additionally, as social interactions can vary 
significantly across cultures, culturally relevant adaptations of the START group may be 
useful when implementing the intervention with other populations. 
The lack of a confirmatory ASD diagnosis is another limitation of the current study.  
It is possible, though unlikely, that participants in the study may not have been diagnosed 
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with an ASD according to strict DSM5 criteria after a comprehensive assessment.  Future 
research assessing the START group may consider performing a more comprehensive 
diagnostic evaluation in order to determine inclusion in the study.  However, the current 
study did require a previous ASD diagnosis as well as a score above 60 on the SRS (which 
is the normed cutoff for the presence of an ASD), which provided some degree of 
confidence in the diagnostic status of participants. 
Future Directions 
The findings of the current study provide inspiration for many future research 
directions.  In addition to the expansion of the current project to increase the number of 
participants and other suggestions made above, several further areas for future research 
present themselves. 
While the current findings provide evidence of the positive impact the START group 
has on participants’ social skills, the maintenance of treatment gains after completion of the 
intervention has not yet been addressed.  As the ultimate goal of intervention is always to 
promote lasting change, this will be an important area to study further.  In fact, six month 
follow-up data is already in the process of being collected for the participants in this study 
and it is hoped that this data will shed some light on whether or not the START group does 
in fact have a lasting positive impact. 
While the current study assessed the usefulness of the START program in a clinical 
setting, its usefulness in other settings may also be important to understand.  For example, 
adaptation to the school setting would allow for even greater distribution of the treatment, 
but may require some substantial modification of the current procedures in order to adapt to 
the time and resource constraints of the school setting.  The START group was intentionally 
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designed with wide distribution of the protocol in mind, so it is likely that implementing the 
program in other clinical settings, whether university associated or not, should require 
relatively little modification. 
Additionally, it is recommended that future research consider possible outcome 
predictors for the START group.  It was noted in the current study that a great deal of 
variability in baseline characteristics and response to intervention existed between 
participants.  In order to maximize the treatment effect it may be helpful to better understand 
factors that may predict superior outcomes.  Possible predictors could be Verbal IQ level, 
motivation to engage in treatment, social motivation, or comorbid diagnoses, to name only a 
few. 
The subjective rating procedure initially used in this study was clearly unable to 
capture the improvements in social skills that data from other sources indicated.  However, 
the endeavor to obtain social significance ratings is an important one and warrants further 
exploration of potential avenues for improvement.  Already, vast improvement was made by 
modifying the procedure to reduce inter-rater variability.  It is suggested that this alternative 
method for collecting subjective ratings be used in the future to examine social skills 
improvement in the current study while comparing the treatment group to the waitlist 
control.  It is also recommended that the subjective rating findings be compared to a number 
of objective behavioral observations in order to elucidate the possible concrete behaviors 
that may be subjectively assessed by naïve raters.  This endeavor could help to further our 
understanding of what specific behaviors give the impression of social competence, 
important information for the development and improvement of both the START group and 
any other social skill intervention. 
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 The current study assessed two objective behavioral measures: question asking and 
mutual engagement.  Many other social skills are likely being captured in the videotaped 
conversations that may lend themselves to behavioral coding and statistical analysis, and 
continued assessment of these additional behavioral measures may provide an exciting area 
of future research.  Further exploration of these skills will again help to refine our 
understanding of what specifically is changing during the course of this intervention, as well 
as how much that skill correlates with subjective rating improvements. 
As discussed above, there is a high likelihood that participants in the START group 
continue to receive benefit from the intervention after the first ten weeks, yet our current 
outcome measures were not sufficiently able to capture this change.  To address this 
problem, it is suggested that future research studies attempt to develop supplemental 
measures to assess complex social change in interventions such as the START group.  These 
measures would likely be useful not only for studying outcomes in social skills groups for 
adolescents with ASD, but in any intervention research targeting social skills across various 
diagnoses and across the lifespan. 
 Lastly, future studies of the START group may consider the inclusion of additional 
rigorous outcome measurements.  Possible examples include teacher reports (as teachers can 
be kept blind to the treatment status of the participant), blinded clinician ratings of social 
skills and ASD symptomatology, or behavioral observations in more natural settings.  
Similarly, it may be useful to conduct behavioral observations of typical peers in order to 
better understand the normative range of behaviors and thereby assist in setting appropriate 
behavioral goals.  While these supplemental measures have the potential to provide 
additional evidence for the efficacy of the START group, the current study did implement a 
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number of rigorous outcome measurements, exceeding the norm for social skills 
interventions.  It is recommended that future research of other social interventions also strive 
toward the use of un-biased measurement tools. 
Implications 
 The current study addressed two important research questions about the efficacy of 
the START group and the trajectory of improvement in participants.  The positive findings 
of this initial research on the START group provide strong preliminary evidence for the 
clinical effectiveness of this treatment approach.  These results also provide a rationale for 
continuing to assess the effectiveness of the START group, particularly through increasing 
the number of participants in the current study.  
In addition, these results have provided some food for thought on the optimal length 
of treatment using the START group.  While the length of the intervention is currently set at 
20 weekly sessions following a progressively more complex curriculum, findings from this 
study may inform future changes to this protocol.  Several possible directions present 
themselves based on the data.  Firstly, persisting with the current protocol is certainly 
supported by the large effect sizes found and the continued improving trends in the data 
throughout the entirety of the intervention.  The new data currently being gathered from 
additional participants will continue the current line of research and will provide further 
insight into the trajectory of improvement under the existing protocol.  Secondly, it may be 
worthwhile to consider the addition of supplementary outcome measurements that are 
tailored toward assessing the more complicated types of social change that may be occurring 
later in the intervention, as discussed above.  As the primary parent report measure indicated 
that parents were observing continued statistically significant change throughout the entire 
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course of treatment, it is likely that supplementary outcome measurements may be able to 
provide further insight into the types of changes that are occurring in the final ten weeks of 
treatment.  Thirdly, and only if the addition of supplementary outcome measurements does 
not result in the observation of continued social skill improvements after the first ten weeks, 
it may be worth considering amending the curriculum to continue to focus on basic social 
skill topics even after the first ten weeks.  One way of achieving this might be to create a 
modular approach to the START curriculum with both basic and advanced modules.  In this 
way, participants could have the ability to repeat the basic module as many times as 
necessary in order to bolster their use of basic social skills, while advancing to a more 
sophisticated social skill module only after meeting certain basic benchmarks.  This format 
would also allow for further individualization of the intervention, a factor that (as discussed 
in the literature review) may provide some benefit when working with a diverse range of 
participants. 
Regardless of the future course of research for the START group, this examination 
of the trajectory of improvement of participants has satisfied an important need in the social 
skill group intervention literature.  As noted in the literature review, no studies have 
previously examined length of treatment and treatment trajectories, and the current study 
provides an essential first step in the investigation of this key aspect of understanding an 
intervention.  While the findings of the current study are specific to the START group, it is 
possible that they may also be of some use in informing the optimal length of other social 
skills groups for adolescents with ASD as well.  
 While the current study provides evidence of the effectiveness of the START group, 
it also attests to something even more basic: the plasticity of social skills.  Teens with ASD 
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may lag behind their peers in social understanding, motivation, and/or skill implementation, 
but studies like these provide hope for the possibility of great improvement in these areas.  
These deficits are not permanent or intractable but are incredibly malleable, even after only 
ten sessions of intervention. 
As we are all aware, adolescence can be a particularly difficult time in the life of any 
individual.  Emotions run high, independence is sought from one’s parents, and social 
demands become more and more complex.  Adolescents are expected to make friends 
without the assistance of their parents setting up play dates, maintain and develop those 
friendships over time, and navigate a host of tricky relational situations such as teasing, 
bullying, flirting, joking, texting, and dating.  Even the most socially competent teens are 
likely to experience some social distress during this period (didn’t you?).  Yet, as discussed 
above, adolescence has been a historically understudied area in the ASD literature, and few 
interventions for teens have been studied rigorously and systematically (Reichow & 
Volkmar, 2010).  
In fact, adolescence represents a critical period for intervention more reasons than 
just the complexity of this developmental period.  It is known that the symptoms of ASD 
persist throughout this developmental era, even with early intervention (Schall & 
McDonough, 2010; Seltzer et al., 2003; Sigman & Ruskin, 1999).  Further, adolescence may 
be the last point in time during which treatment providers can leverage the motivation of 
parents.  Not only are parents instrumental in seeking out and pursuing treatment 
opportunities for their children, they can also be active allies in the process of intervention 
and particularly in promotion of the generalization of skills outside of the treatment setting.  
The START group and others like it are able to capitalize on parents’ motivation by 
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involving them in treatment and giving them tools to help their teens.  This can be 
particularly helpful in the generalization and maintenance of treatment gains, as parents are 
likely to have the opportunity to encourage social skill use in other settings and beyond the 
duration of the intervention. 
By intervening at this crucial developmental stage, we have the opportunity to alter 
the social trajectory of these teens.  Past research has discovered that without the appropriate 
skill set to negotiate social situations, adolescents with ASD can unfortunately fall victim to 
a host of unpleasant consequences.  Bullying and victimization rates are much higher for 
individuals on the autism spectrum in comparison with their typically developing peers 
(Carter, 2009; Little, 2001; van Roekel, Scholte, & Didden, 2010).  In fact, Little’s study 
found that victimization rates were four times higher in adolescents with ASD, with up to 
75% of this population reporting victimization.  In addition, adolescence is a time when 
many individuals with ASD begin to experience the devastating effects of other comorbid 
psychiatric diagnoses, such as depression and anxiety (Church, Alisanski, & Amanullah, 
2000; Ghaziuddin, Ghaziuddin, & Greden, 2002; Kim, Szatmari, Bryson, Streiner, & 
Wilson, 2000).  A recent study found that 70% of adolescents with ASD had symptoms 
consistent with at least one comorbid disorder and 41% had two or more comorbid 
diagnoses (Simonoff et al., 2008).  The most commonly reported comorbid diagnosis across 
a number of studies is anxiety.  As friendships have consistently been found to be a 
protective factor against mental health issues (Mazurek, 2014; Miller & Ingham, 1976), it is 
reasonable to assume that by helping adolescents with ASD to develop friendships, 
interventions like the START group may be able to improve not only their ASD symptoms, 
but their comorbid symptoms as well.  
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As many researchers have noted, autism interventions may have the ability to correct 
an atypical developmental course (e.g. Gulsrud, Hellemann, Freeman, & Kasari, 2014; 
Klintwall, Eldevik, & Eikeseth, 2015).  Without intervention, these adolescents would at a 
minimum experience significant social struggles.  Their impaired social awareness and skill 
use could lead to a lack of friendships, falling victim to bullying, or becoming susceptible to 
depression or anxiety.  Conceivably, they could over time become discouraged from even 
attempting social interactions or lose interest in social interactions entirely, which is 
sometimes reported by adults with ASD (Baron-Cohen & Wheelwright, 2003).  However, 
social skills intervention has the potential to prevent these morose outcomes, allowing for 
greater possibilities for social success.  After only ten weeks of intervention, participants in 
the current study reported statistically significant increases in their confidence in their social 
skills, and unfamiliar raters also observed an increase in social confidence.  Even if their 
skill use remained unchanged (which it doesn’t, based on the behavioral observations and 
subjective rating data), this increase in confidence alone would bode very well for the social 
trajectory of participants. 
In fact, altering an adolescent’s social trajectory may collaterally alter other 
important areas of their lives as well.  While more research is necessary to determine the 
long-term outcomes of intervention participants, it is quite possible that social improvements 
in the teenage years could impact their ability to obtain employment, to find a romantic 
partner, and to otherwise allow them to reach the many personal goals that are facilitated by 
social acumen.  
In summary, by providing a necessary intervention at a crucial developmental time, 
the START group is able to effectively improve the social skills of participants, which may 
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in turn alter their developmental course, leading to broadly improved outcomes across their 
lives.  Further research will be necessary to understand more fully both the immediate and 
the far-reaching implications of this intervention, but this study provides the essential first 
steps toward understanding the immediate impact this intervention has on improving the 
social skills of adolescents with ASD.  
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Appendix A 
START Weekly Topics 
Week Topic 
  1 Greeting others/ making initial introductions 
  2 Using questions to maintain a conversation 
  3 Using comments to maintain a conversation 
  4 Showing interest – attention, eye contact, facial expressions 
  5 Choosing appropriate topics for conversations 
  6 Making and keeping friends 
  7 Changing topics, ending conversations, and saying goodbye 
  8 Reducing anxiety/being comfortable during social exchanges 
  9 Expressing empathy 
  10 Complimenting others 
  11 Respectfully disagreeing with others  
  12 Demonstrating good sportsmanship/being a good winner and loser  
  13 Making a good impression/giving social feedback 
  14 Receiving social feedback 
  15 Working in a group/being a good team member/leader 
  16 Using appropriate humor and understanding/using sarcasm 
  17 Having social courage/joining a new group of peers 
  18 Using social media 
  19 Hosting others at your home/being a good guest at another person’s home 
  20 Summary and conclusion 
 
